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(54) [fglHro^W] gfc#U^AJfiftilr'&¥3g#:ffl£, Rtf-e-©S£i#*fc 



(57) imm 

S i F — tfy^ifUgj&U X 1 0 i 9 / cm 
/yF-7. Xi±S i K-fy^jiJK^ lxlOi » / 




(2) 
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[|f*ll 1 ] S i H— h'yym&tf lxlOi 9 / c m 

3 a±xfo&m i oa-fb? y ^Aawt^HjsNWMii: , 
us? i osfwr y ^ j»mtt&wmftM±i38tm § n*; 

yyi'-r, xtis i f— \zyymg.tfi l x i o 1 9 / 

c in 3 JklTC* 0 . JtSIte&ayffi* 1 lxiOVcm2 

Mo 

umm 2 ] priam 2 oa^# y ^ A^t^t^ftji 

cDS3I$KfimW 1 x 1 0 e /c m 2 ]ilTT-^-g>ff^iI 

[ m&9 3 ] mm 1 . /x«±m 2 vrnxcx y ^ a 

[»*JS4] ItrlEffil. RtX^oa^U^A^Vf^ 
1 X 1 0 1 9 /c m3 Jil±T-*-&H3«a^'U^A^ 

ft^ft^mwwi t . its? 3 oai t# y ? 

inxlO 1 Vcm^ ft SS4 coaifc# y >7 A 

^it^^¥Sf*M t $■ ma ft ttim 1 7^ 3 tieaoa 

SS±ts i coK— t^iSS^ 1 x 1 0 1 9 /c m 3 
J2LLT* £ IS 1 OM-fb? 'J >7 Z.&fc£4fe4mtfMi * JEJjjfc 

-r-g-sii cojimt . micoumm. wmicomnz/y 

V~y\ Xiis i w—tzyymB&Pl x 1 0 1 9 /c 

m 3 ja~rc* *se 2 comity y A^^mwfcss- 

^J&lT ft 2 cDXfg fc *ffl| i ft i fc * ^MS fc * s-fby 

[ 1**11 6 ] flr£$ 1 wrst ti v , MLtta^ 
y ^A^-ft^^^^^rftTiiiiSr^-t-rm 1 «i 
-(by y v ^it^m^mfam &m&r&9ti&R 5 tien 
comfort v vA^&wmititmpMs&jm. 
tit *iB7 1 mm 1 . Rv ! /xim2 vatttfv ^a 

uttasMbyy ^A^it-^f^*#cK«oMjt*ffi 0 

CIS5R1I8] mrtam 2 »iss, s i F-e^iftK^ 
1x101 9 /cms ja±T254»3<oa{byu^AiR 

ft^ft^NWMI £ Jftfcf ^ m 3 wig h , 

m 3 ^lis, mm 3 oait^' y ^ ^m^m^mwm 

its i H — try^JftK^l x 1 0 1 9 /cm3 J^Tf 

& ft m 4 oa-fb^' y ^ &m:-&&mtoM&i8istt ft m 

4coXSi: ft £ t 5 tfEiftcO 

cit*ii9] H^nas i v-vyrcowmmiyvyMt 



10 



20 



30 



40 



[ff^ill 0 ] ffffS^^y^L^iiS 1H4, S i 2 

He, SiHCh. S1H2CI2, SiH 3 Cl, 
S i C 1 4 frkfcbffifrkmitl&'J?%:< ti>l o-C'fc 

ftit*ia 5 tisKoa-f t# y ^ j^mt^m^mwmuco 



ima&i 1 ] mmmmmiw^yymwmz£& 
mffls&MmTfo ft it 5 xii 8 tieffi^a-ft^ u ^ a 

e x(i >- y 3 yx-fo ft i t * wit t ft if $bl 5 
iznmcomitrt y ^ ^mti$m*mwmucowmffik« 
imaai 3 ] «K±tswaj««ffitj: oa^y^A 

*-f^WW#:Jl*fi£^S'ti:ft^ t«t DffMS^fta 

MM.±.lz;\v?ymmmz iftMfflfi5c^t «t OS i H 
-by^iJg^ 1x101 9 / cm 3 jjLhT*iflS l 

a-ft^y ^M.mt&m¥mtkm$:Bf$t&m 1 «xg 
s 1 cojMm. mm 1 coa-rt^' y ^ a^^^^ji 

±t;s i H-by^llJK^'l X 1 0 1 9 / c m3 £TPC 

2 cox^t sr*-rft i t nmt -t^mcfi y ^A^wt 



[0001] 

[ wncom-F ft s«^if ] *^bj(± . m& y ^ ajm t 



tefi^s * ®« l n mmmn z w-r ft m t$ y ^ a^ 
it^w»#«ti?iTr-ft tco-c^ft . 

[0002] 

[f*«e«] a^'y^Am^w^ffcfiu »3tett 

*^4 0 0 n mft i&COW&RWMVh ft Jt46 , ^h* 1 ^ 
Sfe 4 fc ft i t tPC # , if 

^ (FET) wiasSr^-^T^x^iEfflfeJdfirS^ 
TV^ft, 

[0003] iwid &m(ttfl) v&m&wmfcr 

AMxMt^Hi, ^'/i-^mis^a^y -7a^ 

^tg^-a^M ^ ft ft #\ i co i 0 %mmcow m± 
m.mcom%&fm\^tzmzmmx"hh . zcotz&b, y-y 



[0004] w&Lk , mmjLizmmzti&sfctfv ^a 
50 mt^wtm-ibb ittitt* mikiz 



(3) 

3 

£ Z t 5 o Wx.tf 7-202265 -f-^ 
ffi. #IH¥7- 1 6 54 9 8#4Mfite(4ZnOj&»ii>jaU. 
^y7r— Jf*^8feS*lTV^ft. %cr>mz. A 1 N^G 
aNA 7 7T- JI OCX S5Ite&$fcgf i . 10 10 

8 ft/cm? -10 1 0 flf/cm? W£V$>&* Z\CD£ 

[00 0 5] ^CDfzit), X QKRIBfiL9l&i1B&tCi* h 

*3)z%;1t^U~$~ E L O (Epitaxial Lateral Overgrowt 

h) mtftmztix\-*&. zcvELomtu. -fbsw 

. &fcX ii^SMR^BBPas.tOJtffl 
L T J&ft $ & S^b? U *7 A jRfll^ftiNWW iBH P SB#> 

[00 06] 

< s ^±<**^&<7[)(ifflSrc£>.&. ££>fcx elo 
ffiT-{4«a^^MPgPSriSft. *-0>H!P9»»&»fi Lfc 40 

afbsr u tat txmiktfv *? a^ 

ffiK&ffii&^f^ft-S fcoex 0HPgPT&S^[gS±SP. 

mi^a. zcoimz, ELofttu^sfiflift* so 
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[0007] *^BJ^iSS{i:. S-ft^'J ^AiRft^ftift 
[0008] 

^t^Bs^NiflsSKJi. S i H-ey^SK^l x l o 

t , |gm 1 OS-ft^" U -7 A^^^^»*JiXt 
$ *ufc y >- b* -7° , X«4 S i K - b° y 1 x 

ioi 9/ cm 3 £TFXfo&m2(7)miktfv *?j*jm£& 
[0009] *wntzteif&mik% v^j±%kik-sm¥m 

*«±t;S i F— ty^aUK**l X 1 0 1 9 /c m 

&m i count , micoJMfk, KHi<o«±fcs 

1 F-h°yy"iiJK^'l x 1 0 1 9 /cm 3 lilTT'fel)^ 

2 ffMfcff U "7 A^-fb^^frJl ^JFMt 1.^2^1 

[ooio] ci(7) i a t s i F— wrmWfi 1X10 

i 9 /c in 3 £J,±X'$>& S i U v-f-Si: . i^S i U •/ 
fl±{:s i H- -t 'JVY—T. Xiil x 1 
0i 9 /c m3 S i Tr— JB£J&£S-£SB 

tf^fiJSs^^SSI** ij^-. S i U 7fltli:, S i 

mizim-fz>„ ^cotiibs i s xtezofc-smo^m^ 

^•y ^A^<t^^*o^ffi(cait.^'y <7A^-fL^ 
jrcte. Miaa^^y <7a^^^^*«osihi±'c^ 



(4) 

5 

fussMbsr y ^ a ^£*£NWtc«*MiaHE t sMfc# y 

-e<Ofc», A^*t, KST^ftRtt-C^ 

So =t K)b?£. L<ti^ 1 oa^y y *? MJMt&b 

¥mfoM<ns i K— fy^jStffi^ 1x102 0 / c m 3 
£Lh t ITS . * fc . SI 2 <nWtiJ U * 

JgtiS i H— \ZV?WM&. 1X10 1 s/cm3 uiTt 20 
■WUf . #»>JS£ ALL*- £ £ t #'T"# . § 6 tc*f * L < 
(iS i F— tfy^iftKS' 1X10 1 7 / c m3 KTtt 

tA 7 7r-IHL, HI OSM U ^ A3Ht£H¥ 
X 1 0 8 ffl/c m 2 — 1 X 1 0 1 0 ffl/ c m2 U&T'fo 

h ±ssmmz ± 0 wiem 2 ^a-ft^' y ? AjWE-^w 

k**TS, 1 x 1 OS ii/cm2 $^t:S?it< 

{±1 x 1 06 ffl/ cm 2 jarfc-^iifc**^**. 

[ 0 0 1 1 ] S20lM'J'?A^ft^ifi 

*Mf±fc, s i F-fy^lS^'ix 101 9 /c m 3 

-sis 3 oa-ft^ y A^ffc^^^ttJB t % 3 

>V—y\ x«s i H-ty yWtJ&ifi l x 1 o 1 9 /c 

[00 12] lOiat, Si>J«yfIi:Si7r-a 40 

fctis«s^«iSi2iHija±*i | 9ii-*tr, s&kssi 

4. 4fc, ^Nny>HgSfefcJ:&StffijS 

=fc DI^SL fcSfbJf y ^ A 

i t . WS i y ■■/ ■f-mi±W,M&-C S i 2r H— t^-s i 
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[0013] msstetfv v&Mtewmim 
mzim&m 1 . m/xiji2«i^'j ^a^^ 

fW##:ii<i. HR^C InxAUGai _ x _ y N 
( 0SX< 1 s 0^Y<1, 0SX + Y<1 ) 

[0014] s i K— 1> -ycommizteisvygk 
^k^BjSrffl^S. i <0 ^ 5 y*ft^Blli S i H4 , Si 
2 H 6 . SiHCh , SiH 2 Cl 2 . SiH 3 C 

i s s i c 1 4 ^«i,S!&^stm4^< 1 1> i o 
[0015] Miem i <oaft# y 
-t&ztizj:*) mm±.izm.mzmit^ y 

4 „ affrWtti. InxAlyGai - x - y N 
(0sgX<l s 0gY<l, 0gX + Y<l) TSt; 

*W±*fiM«*fe 0 ^Kiitefi^^' 1 0 8 - 1 0 1 0 {1/ 
cm2 is^r^o ^cofztb, Ti&MiO±lzS i U <yf-Jii: 

s i rr-Jft * jS;*^^^ d t iz£ o . «t o*S*tt<o 

[0016] HalBM-ft^y ^A*ft^*iNIWMHE^)« 
SIK)j!c4I§ its ; t # »4 1 1\ 4 ft , Sim 

[0017] 4fc, s-fb#y ^A^t-^j^^** K 

ti s Sflyy y ^ A^-fb^^** x tr 9 * %/ * 

§ •£ 4 ; f: j&^C § . 4 ^AAjiA fc*f L T W 

4 1 4 . § 6 1 , mftjj y ^ Aa^-^w^WMi 
*awa, mm^mmmm\,z&hwfom\mm& 

(i. ^l^afbyu^awt^ft^f^WMis s i y -yf- 



(5) 
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[0018] 

?A*^ft¥#fleKKfi, S i K-h^^lJK^'l x 
1 0 1 9 / c m 3 JJLhTfc 411 <nm\L% U ^ .A*ffc& 

* ; 1X10' 9 /cms OTT"S)l»l|2<50a-ft;^' l J^A 10 

*f t&m^mfom 4b. *mz-z> mittf y ^*ffr&tt 
[ o o i 9 ] mries i ffl(:iiy5yift^«ffli-\ 

cltL^Oi-^y^-f^WiS i H 4 , S i 2 He . Si 
HC 1 3 . SiH 2 Cl 2 . S i H3 C U SiCl 4 

[0020] mm i vs&tfv v&m&wmtti* 

xAlyGai - x - y N (0SX<1, 0^Y< 1 , 
0^X + Y< 1 ) b-tt, 20 
[002HM1 

^mmBMiz&if&mite. s i H-rtafbyu^A 
-raa^b? y ^A^-&ftiNiMM£«tfaw-& z t & 

4 . ;c0 «t 5 &Wftj&JT'§ scots. te B B B cog^ 
£f£^£-fr4ft'Cli 5 5:<, 7rt7 h^ififtS^S:;^ 30 

mmmmzx^mta-^^^K. aw* < aft 

[ 0 0 2 2 ] SMI 2 

tl.it ^'T^ 5 tztbX'fo 4 . ; 0£ft . itffitmffiSr 
[00 23] filTt, *fMB<0HWI9BJIM=*itt4a'ft 

# y ^ a jw t-&wm#&& cowmjm sr^-r a* , «i #t 

tKSS^Sto-CSrv^ 50 
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[0024] *lftJ3V^, S«h(4SftW»#;Ji 

(6H, 4H, 3C) „ y'Jny, ZnS, ZnO\ S 
i0 2 . G a A s . GaP, ^MttVF, N d G a O 

3 . ^cr,mzmim^mwmtfimf^ti^. mki$v?7 

i> o T i) ± V \ 
[002 5] TttS 2 

mria*M±^8 o o^OTcoisiflTvs-^ 7r—mt lt 

InxAl,Gai-x-yN(0SX<l, 0SY< 

i. o^x+y<i ) Ji^urfffi^afbyu^AjR 

^fi^SJ^^WffiiJ-ra^ftffea,, ffiiSi:i±7 
0 0°CJilT. » S L< (44 5 0°C— 6 5 0 "C^&KiSH 

(4\ «tw^s^%-tt i < mm- h z t tfx-%i&£ l 

\\ 8 0 0 TCJaJitV ^' "/ 7 r — Jf * JiSc* s *ntr , i^— 

ai^± o . 5 // mjartr^s * s . § ^ t . Tifiii(4 

(4. vs'-y^r-ii (HlOTiM) ±^ffi2^0TlMSr 
9 5 0°Cl3l±O l t^ i r-)£^Sii:4 ZblzX 0 . SH^'H 
HT'ftOTia'fbLfcTtlMlfc-rs/iftT&S. iixi 

SM(C 4 o T (4«B&-f I. i b l> 4 . 

[0026] mtis u ^AaMK^wtm* 

y ^A^-fb^ i f i **ay ; 'm2coa'fL^'y ^A^b^-ft 

(4— feU nxAl y Gai - x - y N (0SX<1. 
0^Y<1 s 0^X + Y<1 ) Tm~tZb&T%&, fM 
L. ifL^{4St4c^-S.*I^TS>'5Tt 4V>. iJt, 

r § ^ a-r by y ^ a b-^iBj^ w#: t l t t> 4 u . p 

M^mhtiZM g . Be, Cr, Mn, Ca, Zn|# 



(6) 

9 

(f t>tl&. 

[00 27] £fz. mi cnmttf V V AjjWt-^H^** 

zt&x-z &^ip$>"c$>&. zcomtx-m i com 
fctfv vj*m:-&m^#mi!8Mz-it&z two, 

m.vwv &ii\i>iz mm ; t #*-c# § , flutes? 
i cos-fb^y ^j±mti$m i tmtkmnzfizMz-&&W2 io 

i L < ti 1 5 u miii±Ric^$ , H 2 £DMb# U >7 

A^b^wwfrjfcoj&iiii* izmmmm t- o lxw-t 

[0028] Sib^'U ^A^lb^^#M^Mit7f 

SMfflxb-^^/t/l&K (HVPE) ffifci Dlfllc 7 ) 
gfbif U ^ AJ^bllWz** i; . m 2 O^t^' U -7 AJK 

Xfo%>« HTt*IffCfflV^^lt«¥ffi. Mli. & 
[ 0 0 2 9 ] *^9JtcfcftS . LTII 

fisyis^f o^uyymmmz & ^mfMii ( haiogen-tr 

ansport vapor phase epitaxy : HVPE) i {£.ii i fci\~T htl 30 

[00 30] Anyy^xt LTIiHC l ^tfh 9 . ^ 

^'U^A^b^^S#:SrK«±C^§-li:.g» 0 HVP 

b y7yi^(i«Lt , mmmmiz 40 
"Chi. ^cotztb. Y—>*> h^'xfcHC l tzmmz 

[ o o 3 i ] a? i (osfl^ru ^A^^*mwfrtf>jR* 

Sfefri: LTJ±, JRMBB^S jum/h o u r£J.±.X'fotl 

tf i v * . * , ill OM-f b# y ^> AM^ift . a 
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[0032] mzm i «oafby u ^a^-^-^^^ 

[ 0 0 3 3 ] H 2 ©IM'J <7A^lt,-^fe#^#;<ilg 1 

ittiim&m&mizmwmmfrtfmi^&fziibMmMtf 

Sj&fWSrfcfflJ^ffitrJbftffM o c v d ^^ffi^^ffl 
[0034] JJB<0JS**ffifc i vn^titzMlktfiJ V 

^"S^*^, Xfifl^y^M XTfciV^ Sit. 03tc 

AKti: LxmmLtz^mwv-^m^m- . 

[003 5] J3Lh± Dft^^^a-fb^u^A^b-^^ 

^frftStSKatefi^JS* 1 ' 1 x 1 0 s / c m 2 iilT. =t 
[0036] 

r-fr36«tfflvv MOCVDiitt'vhU ?SJS1 

0 5 0°CT- 1 OftfflcW— ~?)V7 >J >7$:'i7\,^ft 

[0037] Tti&s* 2mmmx-f&M^fz. & 
5 i cazLx. ^^VTJfxizTim. }wm 

i^l.^'77T-iJ20 ot^hn- 

¥±itt^*t-§ii*fi)c*?ssi o 5 cra;:*svvcffiys3 

i: LX?m$: 2 0.5 L/t>. JKW^Xi: LT7^^ 
TSr 5 L/?> s h U^f-^XTU 1 7ASr2 5 c c/^IBI, 

[0038] *«LhtTif!UB* J«^», H 1 ^Mb^'J 



(7) 

1 1 

[0 0 3 9] ii\ Gai®kLT„ Ga^^^-b 
XJm?ytfXTi>&HC 1 fctCfcDGa 

C 1 3r*rVT#Z.t,zmm. Ris/xi&m 

ac i kry^— T^xfcfrKBs-fraeRiBWtGaN 
s i h -7°g aNio^fi <o»fby y v^m-it^m 

T" 1 0 3 0*Ct=R£Lfc. H 1 tfOS-fbtf 'J ^Aifrffr&fll 
^WftOJ&Jlja^S: 5 OAim/h ou r k LT, GaC 
1 . 25X10-3 atm, NH 3 MEJiO. 

375atmfcLfc. S i C 1 4 MEfi 2 . 8 7x10 

[oo4o];»:, mi cnm-ikifv v&mz&Wr&fc 

iKSfc: =t -6 Mffix t * * v )U$M&§£&£. tS W£ j&g 
S-frst. <IOl£Offcit#:frk S i C 1 4 #£E£ 

1. 0X10-3 atrnt LfcEWitftjBfefrSSf 1 tf> 

afby y ^ ^mtsm^mfa t mmiz l t , m 2 coa-m 

# U *7 J&gaiK 50^ m/ hour 

[004 1] fiLhtJ: 9»&#ufcS*2<OSfb!ry >7A^ 
fc^#9WHM<^ffl«¥ffltf*oitH k =Sr 0 , SIM 
s fl-flf Ttt s i iftgtiSfl 1 am\\Lij V V J*m&®i¥& 
#ii{i2xi0 1 9 /cm2 9, 31 2 oa-fb? 'J <7 30 
AaWb-^B^NIftWi 2 X 10i B/cm2-C*ofc. 

4fc, H2fciSrf J:afcCL«(lEfc:j:4fcJKM5ffiap* 

iwxio 7 cm-2 fij^T-ft o , fi^PBtrftfta'fby 
[0042] mmm 2 1 nmmm 1 "c^btuzmfo 

% 'J *7 A^^B^WHHR±fc* 3 oa-fb? y ^ 

£j£ft£-£§. iwm3«ffll^y^A^^#S#: 

1 <offifby y *?&3Mt-s&pm*m t 
NtkL, 4 ttm 4 «ofl{b!f y ^ ^mt-^mmi^mit 40 
n 2 y ? a^^^^s#=b k js^feff £ ft* 
k-rs. 

[0043] uLh«t o#^*ifcffi<byu ^^ift^ftf 

[0044] [hm^i 3 ] sgftn 1 t j: o ft^^a-fb 

# y ? a^^^s^m i o „ mm k x o -9- ? r -r 

[004 5] (naaX^^M102) Jf, GaN 50 
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t\ 1 0 5 0°CT'S i V—TLfzA 1 o . o 5 Ga 
o. 9 5 Ni^Snlay^^ hJBl 0 2 2r4//mC0 

[0046] ( :7 5 vPfflstM 103) TMG N 

(MS9 0 0'CtLTI no. oyGao. 9sN±.y 
^5^7 7?M1 0 3£0. 1 5/<m<7)|KJJT« 

[0 04 7] (nM^^vHJil 04) act, iiflEtl 
0 5 0°Ct:tT. IM^CTMA, TMGSt/TVt 
— TSrfflV\ 1 o . osGao. 95N 

5X101 s/cm3 H— TLfcGaNi O'SrSBJB^ 

2 5 A«jwrcj«*§-fr4 . >r comfpz 2 0 0 mm k> m 
LAmtBmtemmMmtt. mmm 1 u m«#is 

[0048] ( ni^M h'JH 1 0 5 ) JJCfc, P«C0iaS 
T\ HMXCTMGMTX^-Tlrffl^, TVK- 
7OGaNi^SnS^h*110 5Sr0. 15j«m 

[0049] (jgttii 06) iJct. iaK*900x;fc: 

L. IMXCTM I ( h y^f-;M y^A) , TM 

Srfflvx S1ST5X10 1 s/cms K-7Lft I n 
0. osGao. 9 5 N «t K)%:&mMmZ 1 4 OaOM 
;y^y#X£iL^X TV F— TO I no . 1 3 Ga 
0.87 Ni9%&#FM£40ACD)l/rt\ PfM«/ 
#FJB/BS«/#FJf WMStWJf L , M.mzW MM k 
LT, TM I „ TMGS^7y ; E-7Jffll\ 7V K— 
TO I no. osGao. 9 5 N & f&M^^th . vSttii 
10 611 I&KW5 0 0 AC7)^fi»^#F*jt (MQ 
W) k^T^o 

[0050] ( pM«^fflt3^)Ji 107) act, ssft 

JBklSltaST. JBH^teTMA, TMGM77t 
-75fflu, «MxhLTCp2Mg (ix^n^y 

^£7x^-7^JT-.v"7A) ^fflVX MgJlXlO 1 9 
/cm3 F-7LtAlo. sGao. 7N±^rfp 

wn^mt^m 107^100 a«iht«*§* 

[00 5 1 ] ( pSWr^f KB 1 0 8 ) act. fS^S: 1 0 
5 0°CtLTs SM-XtTMGaV7^-7Jffl 

0. 1 S/imc^JHJSTlfi^S-frSo :^pI*M 

[0052] ( pI^ 5 «y Kill 0 9 ) 1050 

°Ct7>'F-7°Alo . osGao. 9 5NiD^A 



(8) 
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B£r 2 5Ac9JKff-ej&ft£-fc»\ itWCTM A£iB6. C 
P2Mg2rfflV^T. Mg F-TGaNi D^cS BS 2 

5 aOM/¥T« -Hi £ 9 0 HM "9 ® LT'itMJ* 

0 . 4 5 //mtOSfS^-S j; >9 pI? 5 >y KI109 
^BSc^SitS. pS?5>y FJKi. GaNtAlGaN 
i;^WJlt^tg^Sjtt-ri»o pS/^y FUl 0 9 

1 SJMfcfcifrf 4 CI 4tf>T, ? 5 >y h'Jfgflstf) 
BSWaVhS < =5r 0 , § 6 ^y n> F^f'-v -y 7x^;K'- 

=5:4 WTs LSvvfi*fiT$'e-4±'CfP«fc:* 10 

[0 0 5 3] (piny?? hJgi l o ) 10 

5 0°CT\ pI?57M10 9«±C, TMG, 7V 
JE~T^ Cp 2 MgS:fflV\ MgSr 1 X 1 0 2 0 /c m 

3 K-TUcpiGaNi^^pSny^^Mii 
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SOLUTION : A method of manufacturing the gallium 
nitride compound semiconductor substrate comprises 
growing of a first gallium nitride chemical 
semiconductor layer having the Si-doping 
concentration of Ixl019/cm3 or higher, and growing 
a second gallium nitride compound semiconductor 
layer, which is undoped or has a Si-doping 
concentration of Ixl019/cm3 or lower, on the first 
gallium nitride compound semiconductor layer. 
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